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(54) SECONDARY AIR SUPPLY DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a secondary air 
supply device for accurately determining the abnormality 
of components and detecting malfunction. 

SOLUTION: The secondary air supply device purifies 
exhaust gas by supplying ar to the upstream side of an 
exhaust emission control device in an engine exhaust 
pipe for secondary combustion of combustible materials 
in the exhaust gas. Pressure behavior patterns (patterns 
1 to 4) is found from a pressure value and a pressure 
variation value detec t ed by a pressure sensor arranged 
between an air pump and an opening/closing varve, and 
operating co n d itio ns of the ar pump and the 
opening/closing varve is detenmrted rt accordance with 
the variations of the pressure behavior patterns during 
secondary air supply control and its stop control. 
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F©a*^ic»uTeaft • »±*uani#©Efc3yib'< 

7 - > * $ tt-r a 2 £ £ * -CtkT . 
[004 9] 
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[0 0 5 0] CCT, OttlE**. x-tt«»©S?ir*« 

-r. 

[0051] mi< l c7fk$tiZ7,7-vy'S3 oom^lM 

®S©MJl:7P-«C©fl2£a{CL'T¥iJ^£tT5&© 30 
r-*-So £-T, Xf-;7S3 0 0tB, 77?F1 l*s 
1T*5 * =F * 9 * T £ „ 1 ©^«tt^f|j^B# 
©Il73^tll>'>*£-->#i^*£ — > 1 t?*5C<b4il/Tl» 
£©T\ 7- v -7" S3 0 2^£^tfL/. 7 7^F2 

4 a* i -c* *a>5*>* ?x 7 m. i ©«te»fM:fW 

tt&DEEAVIM £ - ->4t**5Ci ?r^-r 

m2^e.H^6^^cJ:^tcC©ffi^*>ti-W^r- K 
1"C*0. XT^>7*12. ASV 1 3ti>]E&X~$>z> 
Ci^T. ^CC, Xt-vV'S 3 0 4^.£#tf 0t7 
^yxfaildovn©®^:?* ^ i'-T-SC £T\ jjitfifiT* 3 40 
SBC oTl^frt^S 9 ^-r^, 0 Xfaildown*5 1 

Ziz ? \-LX-y-7')l-?->&mT-? ; B. — Xfaildow 
re&U ©ti-^{C«. ^fiffifF#&&t £#>6. iT*'> 
7* 1 2 ©fPStPFH© nJtEt4#& 0. 7t- -j 7' S3 18^ 
i^fUT. &©l£tft:7^'XAI{CSST-&&C££^ 

[0 05 2 ] Xf 7 7 - S 3 0 2 TF 2 4* 1 r&l^ 50 



(c«. ^2(cw^>t-K2, 4. 5©^-rn^r$>-2> 

Xf^'S3 10^ifW5. C<D7t-v7'S 
3 1 0TB, *-T7-7^F 2 2*ilf*W5*^?i 
F2 2#l -Cft^tB^. ^£9ffi^±iM®B$© 
H77PWj^'^->A^^->2r«^< , A$->l, 
37*5*- K4, 5©*i-£iCtt. iT^y^l 2^ 

&ftmvx\.*zwm®mtc$>2>ztfth> 77-vvs 3 

l2^i#?Ttr, xTri<>7*©i!i5!^Br7 7^XFAKC 

S3 14^i»WS„->j, F2 2#l . o**)fH± 
$IJffl)B#©EE73PKj^^->^^->2©W^-. 0$ f9 
■fc- F 2 ©J#£(C«. I7*">7' 1 2 «iEST'*-5>^ 
6. Xf ^ 7'S 3 1 2 W + 7 , ltX7 i 7'S 3 1 4 

^£^trr&o 

[0053]i<. Xf5-7"S3 14r«. 77^F2 

3*s 1 rib-s^s^*^* » ^-rs. f 2 3 an -c&t,* 
-3 $ 0 &jtmwft<Dmhmm>* * - ^ - > 

3-Ctt&<. A*->1. 2t$)S ; t-K2, 5©1S^- 
«:». A S V 1 3*^B#M^FLrt^-5ia@*t^{C$)-5 
C£^6. Xf 9^S.3 1 6^tmf L-T. ASV©^ 
^iK7 7 ^'XFASVtCH@«T-& ?> C £ 1 £"fe 9 

HtXf ;7S3 18-Ni^fl. m$&m7 =7 tfXA 
lie - l^-fe9 FLt-!f7;l/-^>^Tt^ — *. 
F 2 3 3& s 1 , 0$ «3 ff±$IJfflB$©JI^*«l^-^->^^- 



11 

£->3. K4©t§^tC«. ASV13SJE 

?*s 3 i s^tmf u &m&m7??xAiic- i ^-t 

[0054] —77. ^f77'S300TF 1 1 *U "Cft 
C>£ffiEi**lA:t§£K:«:. *-F3. 6~9©t,>-Ttt#> 
t'*5Ci^t„ C©i»^«:tt. Xf -^7'S3 2 0^ 
i^tfUT^^^F 1 2# 1 ?i ^t" 

-S. F 1 2AU . -^Sfpm$&*IJ®B#<DlE^^Kl^-i?-> 
^^•^->2©lS^« J t- K7 . 8©C^n*-C*0. 10 
l>-Tft©ii^c4>:£T*">:/ 1 2 «^Klt^T'&-S C 

"C&-SC i^TjrT- IttvY ItXf-; 7"S3 2 4~- 
tWnSrZ. C©Xf 77 , S3 2 4t'«, 77^F22 
**1 rfcSjfcS***?* v WZ>. F22AH. o$ *) 
&±$mm<DE.t)mW)^ £ - >#5^£ - > 2 ©*§£»* 
-K8T-*0. ASV13*sf^t,ri,^iif« 
itaSCt*?.. ^7--^7 - S3 2 6'NtitTLt, A 
S V ©te^tK7 7 ?*XFASVfc:g3@«-C£>& C £ £^-T 
1 Z-te v b U-CXt- v VS 3 1 8^£^!tU tePtl^K 20 
7 ^ ^'XAIfC- 1 <5r-fe h L.r-9-^l/-5 L >?r^T-r 
-S„ —77. F2 2*5ir'^c^H^W*-K7-e*^-C. 
AS V 1 3ttIE5rC£>&*>6, ^f^"S 3 26^X + 
•;7XtXf^S 3 1 8^tmr b. 
XAEtC- 1 fc-fev htrif7'>iL/-^>^r^T-r-2.«, 
[0 05 5 ] —77. Xf'j7'S32 0 "C'F 1 2AH "C& 

r&sciicfc-So ^rticoJi^^AS v i 3ifgmffl 

3 O'si^fL-t, ASVCDS?|^li:K7^^XFASV(CH 30 
v7'S3 3 2 T-«7' ^ ?F 1 3 1 r-^^^S*^? i 

•^■r-So f i 3*5i©^ccw. m^umm<Dmt)m 

R)^-^->*5^-^->3r^>«3 . *-K3. 6©l^-r4l 
*t'*4C i^r^-To £©*§-£«. Xr-;7S3 3 4^ 
i^tf lt75^F 2 3*5 1 T'^-Sfr'S*'?:? 1 * 
-So 1 T- ff±*U'(ai^F<DBE^^Sib>'^-> 
^^•^->3t*i3, t-K6t'*-7t, 17*'>7"1 

2^mB$f'FWiL-ct^&i^tfc«cc*^ciic^So -ec 

r. xf--^7s 3 3 6^tmy lt. x7!i<>7'©M 40 

may 7 i/xFAPic-^m^tsimx'^^c t £svr 1 

» HU/cf£. Xf-;7'S3 1 8^£^tU tePt^W^ 

—73. F 2 3# 1 -CJ&t K3r*r>r. 17 
1 2«IE?rc*&-S#><E>. Xf^S 3 + 
7 7*OTXf?7'S 3 1 L. ffi?^»r7^^ 

[0056]Xf5.7"S332rF13*l -Cfc(,>£*lJ 
j^Sftfctl^Ctt. t-F9f*-jti7#>7 - 12AS 
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S 3 3 8 ^ £ ^tf ltx7#> 7'<D&m&m 7 v f'XfAP 

-r ? 7'S 3 18 ^i^tf G . S!Bi»r7 7 *'XAI(C - 1 

[ 0 0 5 7 ] 0 7©1ty;U-5 L >J!>^T-r-&i. S4tC 
^tii^f 7 7"S 3 2^i^f trSSjK^Wr77^'XA 

C ££^T 1 ©il^Jcy:. Xr 7 7"S 3 4 9 

-emmzmj-fz. —75. f^ffl^vxrAAJifTib 

5Ci £*rT - 1 * Jt «. *PJ;£-C-£> 5Ci SrTjrT 0 © 
it^CCtt. ";7'S 3 4-^i^tf Lra^LTt^C^ 

S^$£g*> r ^ - a * Wffl l r af*g cc*f i, r 5/ X f" A 

Jirr*»AHi*fft». MS^^T-TSo 
[00 5 8 ] *«Bj(c^^.C©S^iii^-^>tCj:n 
tf. 17#>7", A S V©t>rn#£©£5&ifeP§£L 

[0 0 5 9 ] «±©i&BjT'W. A I »T»CCff±*lJ»^ 

9M«rH9iO^:^ A I gtt&*fc^lflK:— 

ih-r s c £ tcct <o w ±mmmcof£t}wmm^7 ^ct 

[0 0 6 0 ] Jfc, St2&C7S 3*i ^SiE^B# 
(Ctet^A I «if^*IJ'{aiB#©)I77^«)^ * * - > |J/< jr - > 

*5y^-> i^r-*ofcJS^tc«. flL^CCA I $U©^r 

i «H7l 6 frX-Jbifr h . f¥±B#©S77^«)^" f - >ffit 
^*BST-2> C i 4> pJtfeT-* -S 0 

[0 0 6 1 ] 3 EE7 t 3-fe>lM 5©firg«A*{cRg 

6*1-S4>©-Cii^< . BjSKESSftT^TfcBItt©^ 
StC J; o TiSCSlft- K *«K0r -S C i *ipJtBt? * 
S„ S/c. EE77-fe>it 1 5 iLt»ASEi©iE^ili 
77t-StB*fffi-b>-9-©«*\ ,m*tH-fe>-tf-£ffl<,>-SC£ 
^r*?>o C©H^. 2^Sm^©f^Klff±B#K«. ^ 

fittj6f. iw«)B#.fc«-e©Bu^^iia-rs^i 

«. 7^E*StBAS^J#g-C*So C©<fc^^c^fi£©iS^CC 
». i>^>^KlBf/©tt577ffi ; S:^:«JI<i:b-Cfflt>. -e© 
^^ti^tffi^jH^Ttl^ct^o Ctl(Cj;0. 2^m 
*©S»«HJI^fc«fc Cf 2 ^C3g«flW&*bl^«C «. K77-fe 
>1f 1 5 4?^IE-fe>-y-<!:U-Cffll^C£^^ < i : ^ 

-So fcfcX. xt*>^1 2©^fFtt»»«p{Cttttffi 
)I^/cit^:^JI?riiJes!)(cmffl^^.ni^t4*^S©-r-. c 
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* ■> ?L,Tffi]E?tlk*J:^. ASV13©gf]@# 
fNHUJ. i>^>2Kcfc&8NOR8b#{^34l&^14 
tfHoZfr, C©t§^. ¥^^»7\MffifiGI£&£©-C 

[0 06 2] c©^ i ©ssfestts^-^xc^^Kiiee 
©isto^JSMS^T^p-^-t'--- h-r&o. @7«1 

iS3ftSXf ? 7 , S304iXf^ , S306 £©RS](C 
[0 063] Xf77'S3 04t-77 ?*Xfaildown©fiI 

a* 1 T'te^tmrnztitcm-stat, a s v 1 3#&wc?g 

©$£. I7!)<>7'1 2£— B#|g»j?-tf 3 

0 1). )E^H2>tM SiCcfciJ-eOtttBJEP^K^iAtf 

P T ££l£$3-r& (Xf ^S3 05) 0 P#P,i:9'h 

e-r. a 1 «,^JiaiB#(c«. — ^©BE^ffi*^ 

fcB^ttfcC C*i«. A S V 1 3Tlt©l2e^ 20 

^•^tl^fc*. iT#>:?'l 2©P±ffiM#3S#T'& 

v V S 3 0 7 ^ £=f^T Urie^ttSg^^-r 7 5 ^'X.ianrfC 

5 ^Xfaildowntt^SfgT^-T 
T. "7"S 3 1 8 ^-Witt jZWiKJi^Mifi^l 

hti&miSMZ. 17;)<>7'12©SI1T, lE^IS* 
*3tt&t,>£ ItXf- s> 7*S 3 0 6^gffrS. cnK<fc 

30 

[oo64] -xic. mz<Dmm^m^-^yic-o^xm 

1 o-n 2*^mvr:®mtz>. ccomn^ia^-^- 

>^H)!ii$ti^2^2ga«^g-CW > @10(C7S3n 
•Set 'jicK.jj-t^-y- 1 5#B^clSg3*iTC>£<£#0 
KC^3tt£2^»{ft£SSg£5l&& 0 0 1 HiSI 

[0065] Sf. Xf j7'S3 8t1J, AlHtf^fr 
*JfiR3iO-CC>43ft»53&>*?'* f i>tS. C*ltt04&C^ 40 

^$n-5x^^ys4 tmm<Dm®x$>*>„ mn&Mm 
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[0066] Xf-;7'S3 9t. *HUtC A I lig©M3t 

4 0^£^tfur. 'J- K^os^JHtoS^tf O. @ 

1 2«C<0^*»J^®?r^-r-7D-?--f- h-c&&. 

[006 7] *-T. m^NFPBl©E^ffiP©^«j*^jA 
*(Xf ^-S400) . H^¥^filPm^#tii-r-2> 

(Xf7 7"S4 0 1). cXK, COPmiStP, (P, 
ttftJBE. T^to^. AMJEWT-C^^o ) tZtm.-?& 

(Xf-;7 - S4 02) . *JE*^^L-CC^-SJS^K:». 
B*-Cte. i>^>2CCj;or^T^)gf« i g2 lrt© 

Ci^isttU RV 1 4^iES(C^#gGTt,^<!:*iML 

-c-e©* *«Hi*»7-r 

[0 06 8 ] — ©EE3&*«*Lrt>ftt>»^«:{4. X 
^ ■^7*S 4 0 3^£#tT ir->XfAOtt«-r7 7 
^XAlkiPS^^-rfil- l£-fe* h-T-2>„ ^ir, JE73 
M»©^»>filAP£J?tiJ-r£ (Xfv7'S4 0 4) . ^ 

ur. c©AP£gaffiAP.££tbK-r&„ ap^ap, 

r. i>^>2CCj;oT2S£-r5gMi1S2 1 ^©II^M 

^*S4 o 7^<t^f itRv i Aowm^M^-rv 

[006 9] — Xf ^ - S406 r-H^MKi^^^ 

£^?n/cJs^cc«. Pm#*miBfiGi£>&c>tt-en 

f v V'S 4 0 8 -C$-r. P m*^»JEia^/!» (tffiWErt* 
Q&m-e&Zfr) ^iP** Pm#*ftEB5 

(c«. a i^±whs>^-c*-5 e>-r. {^Kiu 
&a-r 7 5 yxFAPCc^B$(^ttit^ffiT'*>s c t £^-r 1 

A S V 1 3 ©&P*t*L«£«-r 7 ^ ^'XFASV(CH@* 
7S409) Mffi^T-T^. 

[007 0] Pm#A«fffiff -C&o/cti^Ctt. Xf 
■?7"S4 1 0^£^f UrS6(CAP£S'J©BlfilAPc 
(CCfAP ( <AP,r'*5. ) t^Vrnth* APAi 

a P c J: 0 A# c>J»^«:«. a s v i 3 

^X®Mm<DMW}ft&tl'>-C^Zi><Di:mfcL. ASV 
1 3 ©itel^t^^^-r 7 =v ^XFASV(Cg8@*t^r-*-5 
Ci^rinf 1 ^-fe ^ h bt (Xf ^7S4 1 2) ^S?: 
i^T.-r-S,, — 7^. AP^AP c «T©i©^CC«, ASV 

i3. rv 1 4 ti>mn^m.ich^>h<Dtnmi'. rv 

i^T- 1 5r-fe^ h It Uf-;7S4 1 1 ) 
[ 0 0 7 1 ] 0 1 2©-9-^;U-^>©^S^7-rS 
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<b. il l{C^$li6Xf- j7 , S4 I^i^f0t7 7 

^xAiofii^^^ v 1 mm 

(D&mfim&ztix^zo-c. mft-tzxr-v ys 5 7 
-i^Ti/. <b#- 1 ran (jEm^atm^mum^ 

UX^tjn,*tcl£>V}8im0X$>2>) J#£tc«. * 
4 L. 17^>^1 2 «rfP«b3i*. AS 

te^msiaxmM&QMZz* -j 7Xtxr ? ys 5 0^- 
[0 07 2 ] M^m^^fc^^-ct^w^tca. 

■5. XAI#0©t§^ -^SOM^ttSMA^/ctf^tl 

[0073] ^f-;7'S4 6 T«. ^B$p B 1©K77ffiP 20 

(Xf-^S4 7). Xfy7'S 4 8-Cii. COPmi 
glfilP,, (^mEEJr^ift^) i^rtWi-r^o Pm^P.J: 

U. XT' v y'S 4 Q^tWil LXmmm&iy ^ ^XALiC 

Ct&m-? 1 **z-j h-TSo 5 7'S5 0. 
T'tt. A I ^T^ft^fiSAlLrt^^S*^^^ f * 

A I,^T^fr^AlCfc*^^», Xf'^'S5 1 30 
^tWi"i LTXT^O^I 2 £ (fit 3 -f± A 
SV 1 3 ^&1#lt 2 i^ail&^d ±1 t^I^T 

[0 074] Xf ^•S4 8tPm^P e «TrS?.<!: 
W££*lfc*§-£K:«. Xf-;7'S 5 2^tW\7 U C© 
PmiP A (AmEcfcOfSl^ET'*^. ) tZtm? 
Pm#p A j:«3/h;n>t§^{Ui. ASV13W 

A S V 1 3 ©S^S?:at7 ^ ^"xFASy/tc^@lfW® 
7*5Ci^-r-l^-;H (Xfv7'S5 3) , 40 
X-r s^'S 5 — Pm*sp,fcLt© 

*§^CCtt. AS V 1 3«IE^iC|{im£<SK:£>£#. XT 
^>7 - 12*W±ltl^fiH, XT7^;U^2 5PJi 

t$>5Ci5:mt- U-fe^l/ (Xf<; 7"S5 4) . 
[0 07 5] Xf^7"S5 5rtt. i/XfA©ttI§S 
X. X-r 5 6Tii. XT*>7*1 2£fP±£i*. 50 
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as v i 3£M^3-tf3$ijmi£tT -5. mrnia*. ^-rti 
" ro&oa*. ffe©iES&m§©i&p§£if^T-5©£igi:r 

ZiciblC C (Dmmfr'n tetl M < . Xt ? 7 S 5 7 f 
«. S4tC4oW^,XT"^7*S3 4 ilHj^CcH^LTl^ 
(, >a^S^T 7 - A L X M&^lCtt L X i^X f 

A &C & £ ^ & & t > «&Pi&*a#^TX W^fci?; 

[0076] CC^feff^ffiSCfctU;}:. RV 1 4<Dmnt 
ffe©— gp©IS©SSflf$:A I Hff M«:tf -5 C t*S"C 

[0 07 7 ] ^3©M^m^-5 1 >fCOI,ir0 
13~il 5^#BeLTI^BJ-r^<, C©C©MS*£ttJ.»l, 

~?^f)mm2ti2>2ixmnm&mm:xit. ii 3^ 

^ti^Jr^icxr^^Vl 2£WL/T(,>&(,\-£#S0 1 0 
(c^ ? n S 2 ^^ftSSSIi 15: 5 „ 0 1 4«#iStfc 
fcB^a©^ -f>7a-ffef), m i 5«^-©*>%©y- 

[o o 7 8 ] m3<Dm^ta^-^>(o!in.mfHmt, m 
&f&±L¥m (xr^7's39) . a i ®&&nwm <x 

f- -j ys 4 0) 'J - h'^^SfllMl Uf-;7 - 

s 4 o a ) icm^t z>« m i 5 «c©s?st*i^*aa*^ 
-T^P-?--!'- c©Mffl^l(ii i 3tc 

^in?>mnmmmmyu-<Dy%, x.r#>y 1 21c 

Ma«Xf -^7'S408, S4 0 9©*^?fl/cfe 

[0 07 9] 0 1 5©if7";U-?->©^ii^Tf -S 
<b. il 4Ki$tl5Xf'j7 - S4 l^if!Tlt7 7 
^*XAI©^i f ^ (Xf-; 7'S 4 1 ) ©f£» fit*5- 1 X 
te^m&lClZ. ASV13^Lt, AIMW 

(xf^s43a) . m^x. m-g&m&fti&ii. 

^StlSU (Xf ^7'S44) . j^fc^nTt^jrC^-^-CC 

tt^jjgftia*^* » 7'itxt v ys 5 o^i^tf-r 

[0080] mn&mikmmtczinx^zm&icit. 
y v> yxAi&mmo (xf77*s4 5) . xaijs^o©^ 
©^, xf ?7'S4 e^tmiu, ffe©w^-«c«, 

Ml^Xt ^7 - ltXf ^7 - S 5 0^£#tff £„ 
[008 1 ]Xf^7 , S46 ^B#P^<DJi7JffiP 

(Xf-;7"S47). Xf';7"S48aT(J, C©Pm 

yxAiitiEigxfo&ct&m-? 1 ^r-feK h-r-So xf 5 
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y s 5 0t(i. a i &73kftfti&±i.u-c^2>fr : gfr$:?- 
a i^7^^r5ciz:u/c*^k:«. xf-^ 

S5 1 a^i^TttASVl 3?:B3^L-r2^^Mtt 

[0 0 8 2 3 XT'? 7*S 4 8 a fPm^B5it'4 

tK!BU£*9. 2^««^^lfe>*lTC^<t*iJ^U 
r. ^f^'S5 5a^i^tft. ASV13©iKit>; 10 
7 5 ^*XFASV(CK@#^T-* -5 C 4 - 

XAItC- 1 Sr-te ? HTS. (^-f- ^7*S 5 3 ) . 

T. Xf^S56attt, A S V 1 3 -tf&fiH] 

WfcfTS. SfflSKtt. ASV1 3«&1I«W^4 

COMSAT*?*!*,, ,f£< . Xt-v7'S57 (Dmrntt. 

mi i K*>w&<7>£iHjtrc&&., 

[0 08 3] *S^tB^ii^-9 1 >iCj:-cT^^2© 

lEJtCCffig-r £ C 4 #r-# 
[0 084] ^tC. |^4<OS^ttJ^S^-^>^o^ 

mis 5 ft 5 -eur. it#>7'i 2®»t 
0 6 vcm $ ft £ « i omis&to&m* - > 4 # ffl-r & 

C4^oJ#g-C^>€>„ 

[0 085 1E16B, CCOmm^-^^COjt 070 
-StthL *-T. ^7-;^S6 0TB, AI8HJSP 30 

^-r-s,, a i fMwe&otg^- 
*. a i mffltpvWi'gicizz.f- v ys 6 2^4^tT-r 

[0086] M^B#ra©XTjf<>7* 1 2©q±tiJF£ 

P©^»). H^Cc»BE^j-fe>1f 1 5©i'JSfii^M^^ 
(Xf-^S62) . EE#¥ifelffiPm (Xf- 
-;7"S64). ^tC, COPmiaiPri^ttSfS 
:/S6 6) . Pm#P F ferF©*§^«:«. tttti 
S^SLTC^C4?:Sl!*T^>^e. (08#BS) . * 40 

7^*XfaildowniC 1 ^r-fe> h-T-5444>(C, i/X7-J*<D 
«JB*^f ^ 5 yxAi«C»Btt3»r* & C 4 - 1 

[0 08 7]-*, Pm^P F <tWtl^KB. * 
f- -j -7 S 6 8 ^ 4 *TfT L T P m 4 SIB Pc 4 Srtblxf & 
(CCtP f <P c ). Pm#Pci;Lk<D*§^«:tt. x7 

**>:/i 2(iiE?rc*&#. ie^i**o-ci^/cJ6itt 

WBE*5tf^:L-CC^4#i]^L.. Xt-v7'S 6 9^4#It 
LrlE^S^O^^-r^^^X.iamK 1 *-fe 9 h-T-54 4 50 
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4^^-T- 1 £-fe » h Ur^ffi?:^TT^>. 
[0 08 8]—*. Pm*5Po <fc »)/J>3t»W^tc«. X 
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